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Amendments to the Specification: 

Please add the following new paragraph after the Title and before the first line of the paragraph 
beginning on line 6 of page 1. 

This application is a continuation of U.S. Patent Application No. 10/031, 858 r filed June 13, 
2002, which is a U.S. National Phase Application of PCT International Application 
PCT/JP00/03003. 

Please add the following new paragraph after the paragraph ending on line 2 of page 3. 

An object detecting device can prevent a seizure of an object between an opening and 
an opening-closing unit for opening and closing the opening. The object detecting device 
includes a pressure-sensitive sensor disposed at one of the opening and the opening -closing 
unit, and judging means forjudging the contact of the object with the pressure-sensitive sensor 
on the basis of an output signal of the pressure-sensitive sensor. The pressure-sensitive sensor 
includes pressure-sensitive means for generating an output signal depending on deformation, 
and support means for supporting the pressure-sensitive means at the one of the opening and 
the opening-closing unit, the support means including a vibration damping portion for damping 
vibration propagated to the pressure-sensitive means. 

Please delete the paragraph, beginning at page 3, line 5. 

The invention is to so l ve those prob l ems of the pr i or arts, and presents: 

(A) A pressure sens i t i ve sensor disposed i n an opening or an open i ng c l osing un i t, be i ng 

cos i ly deformed by pressure of on object; 

( B ) An object detect i ng dev i ce for detect i ng contact of an object with the pressure sens i t i ve 

sensor, secure l y by us i ng the pressure sens i tive sensor; ond 

(C) An opening closing dev i ce copab l c of reduc i ng the load appl i ed to the object unt il 

rc l cos i ng the se i zure when the object is seized. 

Please delete the paragraph, beginning at page 3, line 16. 

The pressure sens i t i ve sensor d i sclosed i n the i nvent i on compr i ses: 

(a) pressure sens i t i ve means for generat i ng an output s i gna l depend i ng on deformat i on; 

and 
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(b) support means for support i ng the pressure - sens i t i ve means ot l east on one of an 

open i ng, and on open i ng c l os i ng un i t for open i ng and c l os i ng this open i ng, i n wh i ch the support 
means i s more f l ex i b l e than the pressure sens i t i ve moans. Ow i ng to thi s feature, when on 
object contacts w i th the pre s sure sens i t i ve sensor, the support means deforms cos il y together 
with the pressure sens i t i ve means so a s not to impede deformat i on of the pressure sens i t i ve 
means, and the pressure sens i t i ve sensor generates a suff i c i ent output signa l for detect i on. 

Please delete the paragraph, beginning at page 3, line 29. 

— The sensit i v i ty of the pressure sens i t i ve means i s enhanced by prov i d i ng the support mean s 
w i th a deformat i on amp l ify i ng port i on for amp li fying the deformation of the pressure sens i t i ve 
means. The sens i t i v i ty of the pressure sens i t i ve means i s further enhanced by form i ng a hollow 
port in the deformat i on ampl i fying port i on so that the hol l ow port is deformed by the pressure 
of the object to i ncrease the deformat i on amount of the pressure sens i t i ve means. 

Please delete the paragraph, beginning at page 4, line 7. 

— When the support means i s provided w i th o v i brot i on damp i ng unit, undes i rod v i brat i on 
propagated to the pres s ure sens i t i ve means i s damped, and the pressure sens i tive means docs 
not i ssue such on output s i gna l as to cause a detection error. 

Please delete the paragraph, beginning at page 4, line 12. 

Further, when the v i brat i on damp i ng un i t serves also as the deformation amp l ifying port i on, 

and the support means i s formed of a part of the weather str i p of automobi l e, the components 
arc reduced in number and rational i zed. 

Please delete the paragraph, beginning at page 4, line 16. 

As the pressure sens i t i ve means i s d i sposed i n the open i ng so that the shortest d i stance to 

the open i ng c l os i ng un i t i s i n a range of 3 mm to 5 mm, it i s possib l e to detect the se i zure of a 
bar of which m i n i mum d i ameter is 4 mm or more as required i n FMVSS11 8 , which i s the Un i ted 
States regu l at i on about se i zure i n power window, etc. 
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Please delete the paragraph, beginning at page 4, line 22. 

— The re li abi li ty i s enhanced by d i spos i ng res i stors for detect i ng breakage of electrodes 
between p l ura l e l ectrodes for l ead i ng out s i gna l s of the pressure sens i t i ve sensor. 

Please delete the paragraph, beginning at page 4, line 25. 

— The pressure sens i t i ve sensor moy be o l so formed of o f l ex i b l e p i ezoe l ectric sensor, so that 
the support means supports the piezoe l ectr i c sensor f l exibly a l ong the shape of the mounting 
port i on. A s a resu l t, the degree of freedom of de si gn of the mounting port i on i s he i ghtened, 
and i t i s cosy to increase the mechan i ca l strength i n de s ign. Moreover, since the gap is 
narrowed between the pressure sens i tive sensor and the se i zure port i on, when on object i s 
se i zed, the object s ecure l y contacts w i th the pressure sens i t i ve sensor. 

Please delete the paragraph, beginning at page 5, line 4. 

— The p i ezoe l ectr i c sensor i s molded by us i ng o compound p i ezoe l ectric mater i a l m i xing 
amorphous ch l or i nated po l yethylene, crystal li ne ch l orinated polyethy l ene, and p i ezoe l ectric 
ceramic powder. H av i ng both the flex i b i l i ty of amorphous chlorinated po l yethy l ene and the h i gh 
temperature durab ili ty of crystal li ne chlorinated polyethy l ene, i t i s free from decreas i ng of 
sens i t i v i ty at h i gh temperature as experienced i n the conventiona l piezoelectric sensor us i ng 
po l yv i ny l idcnc f l uor i de as p i ezoe l ectr i c mater i al, and the h i gh temperature durab il ity i s 
exce ll ent and vu l can i z i ng process i s not needed when mo l ding, so that the production eff i c i ency 
i s super i or. 

Please delete the paragraph, beginning at page 5, line 15. 

— The i nvention further presents on object detect i ng dev i ce compr i sing this pressure sensit i ve 
sensor, ond means forjudg i ng contact of on object on the basis of the output s i gnal from the 
pressure sens i t i ve sensor. 
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Please delete the paragraph, beginning at page 5, line 19. 

— The safety is cnhonccd by provid i ng th i s object detect i ng dev i ce w i th not i ce means for 
report i ng the judg i ng re s u l t of the judg i ng means to a th i rd party. 

Please delete the paragraph, beginning at page 5, line 22. 

B y connect i ng the pressure sens i tive sensor directly to the judging means, and integrat i ng 

the pressure sensitive sensor and judg i ng moons into one body, connectors and other 
connecting ports arc not necessary, contact fa il ure and other troubles ore e li m i nated, and the 
re li ab ili ty is cnhonccd, and further the components arc rat i ona li zed. 

Please delete the paragraph, beginning at page 5, line 28. 

The judg i ng means i s further provided w i th a fi l ter for extract i ng a spec i f i ed frequency 

component on l y from the output s i gna l of the pressure sensit i ve sensor. The fi l ter removes the 
output s i gnal due to undes i red v i brat i on propagated to the pressure - sens i t i ve sensor, and 
therefore the prec i sion of judg i ng contact of on object i s cnhonccd. The re li abi l ity of the dev i ce 
i s enhanced by judg i ng funct i on abnorma l ity of the sensor on the bas i s of the output s i gna l of 
the pressure sens i t i ve sensor correspond i ng to the v i brat i on. 

Please delete the paragraph, beginning at page 6, line 7. 

— The object detecting dev i ce of the i nvent i on further i nc l udes a d i scharge un i t for d i scharg i ng 
the electr i c charge generated i n the piezoelectr i c sensor. If the amb i ent temperature changes 
and an e l ectr i c charge i s generated i n the piezoe l ectr i c sensor due to pyroclcctr i c effect, s i nce 
this e l ectric charge is d i scharged by the discharg i ng unit, i t i s free from judg i ng errors of 
contact of on object due to changes of ambient temperature. 

Please delete the paragraph, beginning at page 6, line 15. 

— The judg i ng moans ca l cu l ate s the i ntegrated va l ue of the output s i gna l of pressure sensit i ve 
sensor per un i t t i me, and judges contact of on object on the ba sis of th i s i ntegrated value. 
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Even if the push i ng speed of pressure of tho object to the pressure sens i t i ve sensor i s s l ow, or 
even if a soft object contacts, the contact of the object con be judged secure l y. 

Please delete the paragraph, beginning at page 6, line 21. 

Further i n th i s object detect i ng dev i ce, a byposs un i t for poss i ng h i gh frequency signa l s i s 

provided between a s i gnal i nput un i t from the pressure sens i tive sensor and a s i gna l output 
unit for i ssu i ng the judg i ng result of contact of the object. As a resu l t, i f a strong e l ectric f i e l d 
at h i gh frequency is app li ed to the pressure sens i t i ve sensor or judg i ng means and h i gh 
frequency si gna l s i nvade from the signa l i nput un i t, the h i gh frequency s i gna l s ore passed to 
the s i gna l output un i t to escape to outside of the judging means, judg i ng errors do not occur. 
Further, by sett i ng the s i gna l input un i t and s i gna l output un i t closer to each other and 
shorten i ng the bypa s s route of the high frequency s i gna l s, judg i ng errors of contact of on object 
do not occur i f h i gh frequency signa l s i nvade from the s i gna l i nput un i t. 

Please delete the paragraph, beginning at page 7, line 5. 

Moreover, the i nvent i on presents on open i ng c l os i ng dev i ce compr i s i ng th i s object detecting 

dev i ce, dr i ve moons for driving the open i ng c l os i ng un i t, and contro l means for contro l ling the 
dr i ve means so as to open the open i ng c l os i ng un i t on the bas i s of the output signa l of tho 
judg i ng means. Th i s open i ng c l os i ng device judges tho contact w i th on object prompt l y and 
secure l y, and stops the c l osing act i on of the open i ng c l os i ng un i t or opens it. Therefore, the 
l oad app li ed to the object from beginn i ng of the seizure of an object unt il cance ll at i on of the 
se i zure is reduced. 

Please delete the paragraph, beginning at page 7, line 15. 

— The open i ng c l osing device of the i nvent i on further compr i ses o contact judg i ng un i t of the 
open i ng c l os i ng unit for detect i ng the dr i v i ng state such as open i ng or clos i ng speed and driv i ng 
current when tho dr i ve means dr i ves the open i ng c l osing un i t, and judging contact of the object 
w i th the open i ng c l osing unit on the bas i s of the detected dr i ving state. The dr i ve means i s 
contro l led on the bas i s of the output s i gna l of cither the judging un i t or the object detect i ng 
device. For example, when cither the object detecting dev i ce or the contact judg i ng un i t of the 
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open i ng c l os i ng un i t judges the se i zure, the dr i ve moons i s control l ed so as to stop tho c l os i ng 
oct i on of the open i ng c l os i ng un i t or to open i t, so that the safety is enhanced. 

Please delete the paragraph, beginning at page 7, line 27. 

If o function obnormo li ty occurs i n the object detect i ng dev i ce, the control moons controls 

the dr i ve moons on the bas i s of the output s i gna l of the contact judg i ng un i t of the open i ng 
c l os i ng un i t, so that the safety i s enhanced. 

Please delete the paragraph, beginning at page 8, line 1. 

In tho open i ng clos i ng dev i ce of the i nvent i on, when c l os i ng the open i ng c l os i ng unit, the 

control moons contro ls the drive moons so os to c l ose after open i ng once for a spec i f i c d i stance 
or a spec i f i c time. In th i s method, i f the pressure of the object i s a l ready app li ed to the 
pressure sens i tive sensor before c l os i ng the open i ng closing un i t and the pressure sens i tive 
sensor cannot be deformed, after tho deformation of tho pressure sens i t i ve sensor i s once 
restored, the pressure sensit i ve sensor i s deformed again by the pressure of the object. As a 
resu l t, contact of the object is judged, and the se i zure of the object con be prevented. 

Please add the following new paragraph after the paragraph ending on line 14 of page 10. 

Fig. 25 shows the pressure-sensitive sensor shown in Fig. 4. 

Please replace the paragraph, beginning at page 15, line 17, with the following rewritten 
paragraph: 

Fig. 25 shows the pressure-sensitive sensor 54. T he central electrode 20 may be an 
ordinary metal single wire conductor, but an electrode winding a metal coil 20B around tfrean 
insulating polymer fiber 20A is used in this embodiment. As the insulating polymer fibe r 20A , 
polyester fiber used commercially in heated blanket is used, and as the metal coil 20B , copper 
alloy containing silver by 5 wt.% is preferred. 
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Please replace the paragraph, beginning at page 15, line 23, with the following rewritten 
paragraph: 

The outside electrode 21 is a band-shaped electrode having a metal film 21B adhered on 
fcbea polymer layer 21A , and it is wound around the composite piezoelectric layer 22. As the 
polymer layer 21A , polyethylene terephthalate (PET) is used, and the electrode having an 
aluminum film 21B adhered thereon has a high thermal stability at 120°C and is mass- 
produced commercially, and hence it is preferred as the outside electrode 21. When connecting 
this electrode to the judging means 5, it is hard to solder the aluminum film, and hence it is 
connected, for example, by crimping or by using eyelet. Or by winding metal single wire coil or 
metal braided wire around the aluminum film of the outside electrode 21 to conduct with the 
aluminum film, the metal single wire coil or metal braided wire may be soldered to the judging 
means 5. In this case, soldering is possible, and the working efficiency is improved. 
Meanwhile, to shield the piezoelectric sensor from electric noise of the external environments, it 
is preferred to wind the outside electrode 21 around the composite piezoelectric layer 22 so as 
to be overlaid partially. 

Please delete the subtitle, beginning at page 41, line 12. 
| INDUSTRIAL APPLICA B ILITY 
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Amendments to the Drawings: 

Figure 25 has been newly added. 
Attachment 
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